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Method for ex vivo immunization using heterologous intact 
bispecific and/or trispecific antibodies 

CLAIMS 

/ / 

1. Method for ex vivo immunization cSf humans and animals 

comprising the following steps of: / 

a) isolating autologous tumour cells; 

b) treating the tumour cells t/ prevent the survival there- 
of following reinfusion; / 

c) incubating the thus treated tumour cells with intact 

heterologous bispecific/ and/or trispecific antibodies 

showing the following/properties : 

a - binding to a T /cell; 
•i I 

B - binding to at/least one antigen on a tumour cell; 

Y - binding, by /their Fc portion (in the case of bispe- 
cific antibcSdies ) , or by a third specificity (in the 
case of trispecific antibodies) to Fc receptor-posi- 
tive cells. 
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Method according to claim 1, 
characterized in that 
said antibodies are selected so that they are capable of 
binding Fc receptor-positive eel}/ having a Fey receptor 
I, II, or III. 

Method according to claim 2, 
characterized in that 

said antibodies are capable/ of binding to monocytes, 
macrophages, dendritic cel/ls, "natural killer" cells (NK 
cells) and/or activated neutrophils being Fey receptor 
i-positive cells. 

Method according to cl/aim 1, 
characterized in thai 

said antibodies are /capable of inducing tumour-reactive 
complement-binding /antibodies and thus inducing a humo- 
ral immune response. 

Method according/ to claim 1 , 
characterized in that 

said antibodies/ are selected to bind to the T cells via 
CD2, CD3 , CD4,/cD5, CD6, CD8, CD28 and/or CD44. 



Method according to claim 1, 
characterized in that 

said antibodies are selected so that following their 
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binding to the Fc receptor-positive cells the expression 
of CD40, CD80, CD86, ICAM-1 and/or LEA- 3 as co-stimula- 
tory antigens, and/or secretion of cytokins by the Fc 
receptor-positive cell is initiated^ or increased. 




Method according to claim 6, 
characterized in that 

said antibodies are selected so that the secretion of 
IL-1, IL-2, IL-4, IL-6, IL-8, /lL-12 being cytokins and- 
/or of TNF-a is increased 

Method according to claim V. 

I 

characterized in that / 

said bispecific antibody is selected to be an anti-CD3 X 
anti-tumour-associated ahtigen antibody and/or anti-CD4 
X anti-tumour-associated antigen antibody and/or anti- 
CD5 X anti-tumour-associated antigen antibody and/or 
anti-CD6 X anti-tumour/-associated antigen antibody and- 
/or anti-CD8 X anti-tumour-associated antigen antibody 
and/or anti-CD2 X anti-tumour-associated antigen antibo- 
dy and/or anti-CD28 k anti-tumour-associated antigen 
antibody and/or ant^-CD44 X anti-tumour-associated anti- 
gen antibody. 



9. Method according to^ one or^m o r^| of tho preced i n g ul &ims, 
characterized in that 

said bispecific antibody is /selected from one or more of 




G3m(st) = binding 



human-IgG3*- [GH2-CH3] 



\ 



mouse- IgG2a/rat^ [VH-CHi , VL- 
IgG3*-[CH2-CH3] \ / 
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the following isotype combinations; 
rat- IgG2b/mouse- IgG2a , 
rat- IgG2b/mouse- IgG2b , 
rat-IgG2b/mouse-IgG3 ; 

rat-IgG2b/human-IgGl , 
rat- IgG2b/human- IgG2 , 
rat-IgG2b/human-IgG3 [orient-a'l 
to protein A] , 
rat-IgG2b/human-IgG4; 

rat-IgG2b/rat-IgG2c; 



mouse- IgG2a/huraan- IgG3 [ Caucasian allotypes G3myb+g) = no 
binding to protein A, in Jj*e following indicated as *] 



mouse- IgG2a/mouse- [VH-CHI , VL-CL] -human-IgG/- [hinge] - 



n-IgGl- [hinge] - human - 



mouse-IgG2a/human- [VH-CHI , VL-CL] -human-IgGl- [hinge] -hu- 
man- I gG3* - [ CH2 -GH3 ] 

/' 

mouse- [ VH-CH1 ,/VL-CL] -human- IgGl/rat- [VH-CH1 , VL-CL] - 
human- IgGl- [ hinge ] -human- 1 gG3 * - [ CH2-CH3 ] 
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mouse- [ VH-CH1 , VL-CL] -human- IgG4/rat- [VH-CH1 , VL-CL] -hu 
man-IgG4- [hinge] -human- IgG4 [N-termine/l region of CH2] • 
human-IgG3*[C-terminal region of CH^: > aa position 
251] -human-IgG3*[CH3] 

rat-IgG2b/mouse- [VH-CH1 , VL-CL] -hu/ian-IgGl- [hinge-CH2- 
CH3] 

rat-IgG2b/mouse- [VH-CH1 , VL-CL]/-human-/lgG2- [hinge-CH2- 
CH3] 

rat-IgG2b/mouse-[VH-CHl,VL-^;L]-h^man-IgG3-[hinge-CH2- 
CH3, oriental allotype] 



rat-lgG2b/mouse- [VH-CHl^VL-CL] -human-lgG4- [h4nge-CH2- 
CH3] 

human- igGl /human- [VH^Hl , VL-CL] -human/lgGl- [hinge] - 
human-lgG3*- [CH2-( 

human- IgGl /rat >fv6 -^Hl , VL^pL-f- human- IgGl- [hinge] -human 
IgG4 [N-terminal^re^orrof CH2] -human- IgG3* [C-terminal 
region of CH2 : > aa position 251] -human-lgG3* [CH3] 



human- lgGl/mouse| [VH-CH1 , VL-CL] -human-lgGl- [hinge] -hu- 
man- lgG4 [N- terminal region of CH2] -human-IgG3* [C-termi- 
nal region of CH2 : > aa position 251] -human- lgG3*[CH3] 
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human-IgGl/rat- [ VH-CH1 , VL-CL] -human-IgGl/- [hinge] - human - 
IgG2[N- terminal region of CH2] -human- IgG3* [C-terminal 
region of CH2 : > aa position 251 ] -human-IgG3* [CH3 ] 

human- IgGl /mouse- [VH-CH1, VL-CL] -humari-IgGl- [hinge] -hu- 
man- IgG2 [N- terminal region of CH2]-Kuman-IgG3*[C-termi- 
nal region of CH2 : > aa position 251] -human-IgG3* [CH3] 

human-IgGl/rat- [VH-CH1, VL-gL] -hum,4n-IgGl- ijhinge] -human- 
IgG3*-[CH2-CH3] 



human-IgGl/mouse-[VH/CHl, Wi-CL]/-human/lgGl- [hinge] -hu- 
man-IgG3*- [CH2-CH3] 7 



human-IgG2/human 7 [VH-CHl,' 
man-IgG3*- [CH2-CH3] 



i-IgG2- fhinge] -hu- 



human-IgG4/human-i. [VH-CH1 , Vjfl/-CL] -human- IgG4- [hinge] -hu- 
man-IgG3*- [CH2-CH3] 



human- IgG4 /human- [ VH-CHX,jvL-QL-J^human-IgG4- [hinge] -hu- 
man- 1 gG4 [N- terminal region of CH2] -human-IgG3* [C- termi- 
nal region of CH2 : > aa/ position 251] -human-IgG3* [CH3] 



mouse- IgG2b/rat- [VH-CHlJ, VL-CL] -human- IgGl - [hinge] -human- 
IgG3*-[CH2-CH3] / 
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mouse-IgG2b/human- [ VH-CH1 , VL-CL] -human-IgGl- [hinge] -hu- 
man- IgG3 * - [ CH2 -CH3 ] 




mouse- IgG2b/mouse- [ VH-CH1 , VL.-'CL] -human-IgGl - [h±nge] -hu- 
man-IgG3*- [CH2-CH3] 



mouse- [ VH-CH1 , VL-CL] -human- I gG4/ rat- [ VH-CH1 , VL-CL] -hu- 



man- IgG4- [hinge] -human-IgG4A [C 



L 



human-IgGl /rat- [ VH-fCHl , VI#CL] -human-Xg^Gl- [ hinge ]"- human- 




crIgG3*-[CH3] 



IgG4- [CH2] -human-IgG3*- [GH3] 



human-IgGl /mouse- [VH^jzjp<VL-CL] -human-IgGl- [hinge] -hu- 
man-IgG4- [CH2] -human-Ig,G3*- [CH3] 



10. 



11 



human- IgG4/human- [VH-uHl , VL-CL] -human-lgG4- [hinge] -hu- 
man-IgG4- [CH2] -human- IgG3*- [CH3] 



Method according to 
characterized in that 

said bi specific antib^o^ is ^elected from a heterologous 
rat/mouse bispecif 



Method according 
characterized in 

said trispecific antibbjcTy has* a T cell binding arm, a 
tumour cell binding azph. -anjfathird specificity for bin- 
ding to Fc receptor -positive cells. 
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Method according to claim 11, / 
characterized in that / 

said trispecific antibody is selected to be an anti-CD3 
X anti-tumour-associated antiger/ antibody and/or anti- 
CD4 X anti-tumour-associated a/tigen antibody and/or 
anti-CD5 X anti -tumour-associated antigen antibody and- 
/or anti-CD6 X anti-tumour-/ssociated antigen antibody 
and/or anti-CD8 X anti -tumour-associated antigen antibo- 
dy and/or. anti-CD2 x ant/- tumour-associated antigen an- 
tibody and/or anti-CD28/x anti-tumour-associated antigen 
antibody and/or anti-Gk44 X anti-tumour-associated anti- 
gen antibody. / 

Method according to claim 1, 
characterized in that 

in said step c) ifter incubating the tumour cells with 
intact heterologous bispecific and/or trispecific anti- 
bodies the tumour cells charged with antibodies are pre- 
pared for refusion (short-term incubation). 

Method accor/ding to claim 1, 
characterized in that 

in said stip c) the incubation of the tumour cells with 
antibodies/ is performed together with mononucleated 
cells Of ihe peripheral blood (PBMC -peripheral blood 
mononucliated cells), or mononucleated cells are added 
after incubation of the tumour cells with the antibodies 



and the incubation is continued (long-term incubation). 

Method according to claim 13 or Ifr, 
characterized in that / 

said tumour cells are incubated/ with the antibodies for 
a period of 10 minutes to 5 hours. 

Method according to claim 13/ox_i4-, 
characterized in that 
said tumour cells are incut/ated with the antibodies for 
a period of 15 minutes to 120 minutes. 

Method according to claim 14, 
characterized in that / 

said mononucleated peripheral blood cells are incubated 
with the tumour cells /and the antibodies for a period of 
1 to 14 days. 



Method according to claim 14, 
characterized in that 

said mononucleated peripheral blood cells are added in 
an amount of about /lO 8 to 10 10 cells. 



Method according to claim 1, 
characterized in ^ihat 

said tumour cells are added in an amount of 10 7 to 10 9 
cells. 
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Method according to claim 1, 
characterized in that 
said bispecific and/or trispecific antibodies are added 
in an amount of 2 to 100 fig. 

Method according to claim 1, 
characterized in that / 

said treating of the tumodr cells in step b is performed 
by irradiation. 

Method according to claim 1, 
characterized in that, 
said bispecific and/or trispecific antibodies are capa- 
ble of activating thi Fc receptor-positive cell whereby 
the expression of cWtokins and/or co-stimulatory anti- 
gens is induced or increased. 

Use of the tumour iell containing preparation according 
to claim 1 oxi_i4- ik the prevention and treatment of tu- 
mourous diseases, 



Use according to 
immunity. 



[claim 23 for inducing an ant i -tumour 



Method according) to claim 1 for the preparation of auto- 
logous tumour c&Lls treated with heterologous bispecfic 
and/or trispecific antibodies for reinfusion 
into the patien/t or the animals from whom the autologous 



* 



tumour cells have been obtained. 

A pharmaceutical composition containing a tumour cell 
preparation obtained by /he method of claim 1 or 14. 



